Abstract. In this paper, according to the working principle of lidar and standard atmosphere model ,a micro-pulse lidar simulation model is designed. By simulated atmospheric echo signal strength, we can demonstrate the effectiveness of radar system parameters, and determine the optimal value of each parameter.
Introduction
Micro-pulse lidar ,which is referred to as MPL, is a more convenient and effective active remote sensing of atmospheric aerosol measuring tool, which is a trend in the latest development of the troposphere scattering detection of laser radar, in recent years. Relative to the conventional laser radar, the MPL has many advantage such as simple structure, small volume, light weight, low power, easy movement, relatively safety for the human eye, continuously working, easy to modular structure design, stability system and better data reliability, etc.
The main functions of MPL include measurement of the atmospheric extinction coefficient, cloud base height, atmospheric boundary layer height and the atmospheric visibility. And the MPL can detect the three-dimensional spatial distribution characteristics of atmospheric composition. So it has a very good development prospect and practical value.
In this paper, we design a simulation system of the MPL by Lab view. The system can simulate echo signal strength of MPL based on the system parameters, parameters of atmosphere and the laser radar equation. By analyzing the simulation results, we can verify whether the function of the components choose meet the system requirements. We also can determine the best system component type and parameters according to the results of analysis.
Atmospheric Model
Atmospheric model is straight for the intensity of echo signal received by MPL in the simulation, in order to get practical reasonable simulation result, a certain atmospheric model must be set.
The atmospheric parameters which the simulation system needed mainly includes: the backward scattering field of different level of atmospheric aerosol and extinction coefficient, the backward scattering field of air molecules with the extinction coefficient, atmospheric temperature and pressure under standard atmosphere model.
The atmospheric model for the system is the standard atmosphere model USSA76, which is issued in 1976 by the United States. The model is commonly used as space atmospheric model. The applicable scope of the model is 0-1000 km, and it is divided into underlying (0-86 km) and senior (86-1000 -km) two parts. Since May 1, 1980, China's state administration of standard American standard atmosphere model USSA76 30 km below the part of the chosen for China's standard atmosphere model (GB1920-80). China's state administration of standard choose the part below 30KM of the American standard atmosphere of USSA76 model as China's standard atmosphere model (GB1920-80) since May 1980.
Benchmark atmosphere parameter values of the model is as follow:
The temperature:T0=288.15K; The pressure:P0=101325Pa;
The density:ρ =1.225kg/m 3 ; The air temperature, air density and atmospheric pressure at the height below 11 km, can be calculated by using the following formula:
P P 1 .
(3) The air temperature, air density and atmospheric pressure at the height between 11 km-20km, can be calculated by using the following formula:
Principle of MPL Atmospheric Sounding
When laser from the MPL go through the atmosphere, as the interaction between laser and air material, scattering and absorption by atmospheric substances, the intensity and the spectral feature of Backscatter light, part of which was received by MPL, was changed. Through the analysis of atmospheric echo signal strength, the information of the atmosphere can be extracted. The intensity of molecular scattering is measured by density of atmospheric molecules, wavelength of laser, and pressure and temperature of atmospheric.
The backscatter coefficient of atmospheric molecules β (m Double atmospheric transmittance(T z is the degree of attenuation after that laser come from the transmitter to the receiver gone through the atmosphere between MPL and target twice. It is described as:
T z exp 2 α z dh (9) MPL detection equation can be expressed in the laser radar detection equation, which is described as:
where E =the emission energy of laser ; h = detection range; A =The receiving area of the telescope; Δh=detection range resolution of the system; E energy of atmospheric background noise ; E =the noise caused by the rest of probe pulse ; C calibration detector response factor.
MPL Simulation System
The Micro software platform which pulse laser radar simulation used is Lab view. The main program of the simulation system is based on the equation (1)- (10) and the simulation process. Through the human-computer interaction interface design, it has met the needs of convenient operation and visualization. At first, all the unknown parameters in the lidar equation should be obtained by the subroutine simulating. The atmospheric background noise, all kinds of electronic noise, geometrical factor, parameters of the system components and optical efficiency of system should be taken into account. By adjusting the input parameters the simulation system can simulate atmospheric echo the photon number of waveforms and detection range under different system performance parameters. Figure 1 is the front panel of the main program of the MPL simulation system, and figure 2 is the program panel. 
Conclusion
In this paper, the MPL simulation system can to detect the work process of MPL. By observing the atmospheric echo signal simulated by the system, the validity of parameters which had set before can be verified. So we can choose the optimal parameter values for the system. This simulation system has certain value in the design and development of the MPL system.
